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Exan lio,

GaNp.qr UnrvnRsltv
B. Tech. Semester: 4th htlechAnical Eqgl!,eglllg_
CBCS Regular Examination Apri l  - June 2015

2M8404 Dvnamics of N'lachines
Time: 3 l-loLlrs Total F{arks: 7ll

Instructions: 1. Al l  questions are compulsory.

2" Assume suitable data if necessary.

3. Figures to rhe right indicates full marks

SECTIOI{ - I
Que.tr {rr} Derive the equations for et-fort and por*,,er of a governor. [{J6i

(b) ln a spring loaded Hartnell type governor, the rnass of each ball is 4kg and the lift of sleeve [061
is ALirnm.The goveinor begins to float at 200rpm .,r'hen the radius of ball Feth is 90mm. l'he

mean working speed of governcr is l6 times the range of speed rvhen fliction is neglected,

The ler:gth of bali an'J roller arnrs of the bell crank ler.'er are !O0mrtr and B{JIiim

iespectively, "Ihe pivrit centre s.nd axis of governor are 1 i5 inn: apart. Detennitre the init!ai

compressiorr of,spring, taking into account the obliquity cf arms.
Assi:rning the fiictiori ar the sleeve to be equil'alent to a force cl l5lJ, dr:termine the rctai

aitelaiion in speed before the sieeve begin 1o move fi'om the mid position.

oR.

Que.tr {rl) \,Viiat is the function of governor? Explain Wilson hartnell governor. [0ttl

{bi r\ porter governor has equal arms of 24A mm length each and pivoted on ihe axis of [{}6i

r'oration. Each baii is of 50 N weight and the weighr of cei:trai ioa<J is 250 l'{. T'he laciii-is of'

roiation of'the ball is 150 mm whcn the governor begins to rise an,j 200 min when tfre

governoi"is at maxiinum speed. When f iction at sleeve is neglected. Find :

i) 
'fhe range of speed,

2) Sleeve lift,

3) Governor effort and

4) Power of governor

Que" 2 {ai Explain the law of gearing and velocity of sliding gear' l05l

{b) Tire pressure angle of trvo gear in mesh is 20o and have a module of I0 rnm. The numbers o1 i'J6]

ieeih on pinion are24 aiid on gear 60 .The aCCencir.rm of pinion and gear is same and equal

to one module. Determine:

1) The trumber of pairs of teeth on contact,
1\  The arrs le nf  nrr f inn of  n in ion and sear-  and' . r , , ' . " , ' g l l v b ) v g ^ '

3) The ratlo of-sliding ro roiiing veiocitlr at beginning of contact, ai pitch poini anil at

lhe enC of coirtact.

OR
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eue. 2 (a) Derive an expressio'for the minimum number of teeth requirerl on r'vheel in order to avoid ltl5l

interferenceininvolutegearteethwhenitmesseswithpinion.
(b ) . l . r vogears inmeshhavearn ldu le . l f * ' * * " l 1 l . essu leang leo f20 " . [he la rge rgea rhas5T106 l

lvh i lep in ionhas23teeth. l f theadclent lur lonpin ionancigearwheeisareequal toone
moduie, find

1) The nunrber ofpairs ofteeth in contact

zl iit" angte of uttion of pinion and gear wheel

3) The ratl of sliding to rolling veiocity at

a) The beginning ofcontact

b) The Pitch Point
c) fhe end ofcontact

Que.3 AttemPt AnY Three'

(a) Compare cycloitlal teeth and involute teeth'

(b) ExPlain Watt governor'

(c) what is the condition of isochronisntin governor? ln r'vhat type of governors can it be

achieved?

(d) Define foiiorving terms:

1) Pathofcontact

2) Arc of contaot

3) Angle of action

4) Angle of Obliquiry

u2i

Que.4 {a)

(b)

Que.4 (a)

SECTION _ TI

Explain Analyticai l"Lethod for velocity and acceleration oi the Piston'

The crank-pin circle radius of a horizontal engine is 300 nrm''The mass of the reciproeating

parls is 250 kg. When the crank has ravelli 600 from I'D'C'' the difference be*veen the

driving a*d the back pressures is 0'35.N/mm2' The connecting rod length between centres is

1 '2mandcy l i nde rbo re i s0 .5m ' I f t heeng ine runsa t250 r .p ' rn ' and i f t hee f fec to fp i s ton

(2) I'hrust in the connecting rod'

(ajTurning moment on the crank shaft'

[0{'i

l06l

@il

rod diameter is neglected, calcuiate:

(1) Pressure on slide bars

iii rung.ntial force on the cranli-pin" and

OR

rhe crank ancr connecting rod ":1:YT^?*f:*o;if;;::",:ffi: #tTiiil:Til:

l;f:::ff il'-Jl;f#il ll;,3,"f-,['ll,';,, positio' Arso rretermine the position or the

crank fbr z-ero accelerat ion of thc piston '

Explain D-Alenrberl 's Pr inciple anci Drarv Kl ien's construct ion diagratn'
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Que.5 (a) A Four - link rnechanism rvith the follorving dimensions is acted upon b;v a force

80N at 1500 on the link DC. AD --- 500rnm, AB = 400 mm, BC = 1000 inm . DC = 750 tnm,

DE = 350 mm. Determine the input trtrque 
'f (by graphical method) on the link AB for the

static equilibrium of the mechanism for the ibliorving given configuratiort.

Wirat is the need of static force analysis? E>rplain the principle of superposition'

oR.
For the mechanism as shown in fbllorving fig. determine the torque on the iink AB for the

static equilibrium of tl-re mechanism.

"jr: 5j

;S* * :;1.1 11{

tn,ml

l12l
Que.6 Attempt AnY Three.

(a) Explain Gyroscopic Couple with example of aero piane'

(b) Explain any one intermittent motion rnechattistrt'

(c) A four bar mechanism is to be designed, by using three precision points' to generate the

function Y=Xl s for the range I S X 5 4'

Assuming 300 starting posiiion ina tzoo finishing position ior the input link and 9c0 starling

position ind 1s00 nnlrrring pcsition for the or-rtput 1ink, finel the values of X and Y only'

corresponding to ihe three precision points'

(d) V/hy Hock jcint use in autcmobile? Give any four applieation of tlie Universai ioint'

End ofPaPer
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Que.S (a)
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